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(54) DATA PROCESSOR, PICTURE DISPLAY DEVICE, AND IMAGE PICKUP DEVICE 



values corresponding to the full gradation in the points e, > r * 

f, g and h are calculated by arithmetic interpolation. 

Subsequently, the data processor 200 calculates the gradation correction value of parts other 
than the points e, f, g and h by the arithmetic interpolation based on the gradation correction 
value of the points e, f, g, and h. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data 
processor, a picture display device and an image pickup 
device which can suppress deterioration of the picture 
quality of a projected picture without necessitating much 
labor and time. 

SOLUTION: The data processor 200 inputs successively 
pictures of test patterns having the discontinuous 
gradation which are projected and displayed on a screen 
53 by the picture display device 51, via the image pickup 
device 52. The data processor 200 samples only the 
picture data of parts of points e, f, g, and h in the screen v 
53 and, as a result of the sampling, gradation correction £ 
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m^mw^&^x, 

r k 4:4** k 
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[0 0 0 3] ±E*^£B"?S»*^&ff5*S\ 
*^B^A*Stt5A*8Mfc«*J-BIMS*T, 

10 [000 4] 

a* s ttr ^ 5 (c t b i\ ® ® ±<omm i-js 

r««fpiff^#ttOfJbo#.^»f n tt|gOtf bo%^ 

[0005] ctti^^ur, ±jfiufcft4> h^m&tfh 

*]E«[«:*«)5*fed3jlffl-e#S 0 tit, ±i#LfcT 

■^p^ffiiE^ft^T, 5fc&Lfc^ya*ba^asn* 

[0 0 0 6] Lrt*U S*fLfciiiffiSr**OB«<7>aft 
»W««rt (2i*M6i- 6 A* C*jEfflS:ffl i ^ 

9, SltSn-5iijffiSr»fiS:i-SiijlR^-o--o{r#ei- 
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( i ) m&m i i-^<omw\mz>7*-*&immw 
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(3) f»*^3{^IE«(?D»M(i, A^^tL5^-^^ 
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(4) »^4^IE*(7?3gMtt. Wl&u>X{z±VM 
K«*K««r^Ti-$««Kia^affl$tL-5o -tlx, If 
&7 7 x 7 8*3j:i/7 9*i, 36«««««^P>ffl*S^ 

( 5 ) §t*3i 5 KfEtt<D*93 <5 EI«*^3SlBtt, 

( 6 ) li^ii 6 CliEtttf)^ Uft^gB (i. 
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Sit LfctG>"C*>5 0 
( 7 ) ffcsftJS 7 CilBttoam fc« 6 BHfcS**ttBf^ 

(s) n^ms^KMt<omw\t^m^$t^mm^ 
do) o\^mm<Dmw\mz>m&mwte. 
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7. 7 9 t : MlE^© 8 4"e«jE$tL, 

O^ft^tj^X^^, 

bo (is) if^xii stzftt<Dftwmzm&%imtt. « 
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884i ; *^7 p /^-^^e>. «Pfl*Df3Si::J:o-C»l 
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^7 7, 7 8fcJ:U«7 9i^tt6tOT$)5 0 10 
( 1 6) Jt** 1 6 fcE«(0*93fc«S»«»JKl*, 
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A£l i-€>fcftO««3S«5 2 flMfel£S5 2 

I2 00^^i:fe6o :^W»tgf5 2i3j: 40 
U ? 7 f -^*aSJS«2 0 0(1. !HfcIE^3£«5 1 fled 

[0012] »&3$115 2iojzT/^-*8y£3£«2 o o 
5 C r^^-f ^f^wiHt^t y yu-->3 
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2*3:j:r^7 f -^*Q«Jfi«2 0 0i:MAi«»S 
#33. ^ y — ^5 3±-exBi-e^*tt"S4o<o*e. 

[0013] M 2 fix PHfe***3*« 5 1 <£>f*)3$«/&£m 
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y/<-^ 7 4, 7 5 iJit; 7 6 ^ i/^^liMff C 
2E8l£;kS. A/D = W<-* 7 4 , 7 5 *5 £Xf 7 6 d 
J;5A/Df^^>f -5 >^fl, T K^^«J&I1IK8 7 

[0 0 14] T Kf*{«&lH!fc8 7(1. *T-8 SdA^ 

js«^e>±a LfcA/Dae*^^->r s >^{f r k 

5) 7 7, 7 8*3j:tJ5-7 9lCA*Stu5, 
[ 0 0 i 5 ] TF u*tt»lE]K 8 7 OF^«j«£ffiltt&ft 
tc^i-ia 3 *#HB U T K W^HJK 8 7 do^T £ 
5>(:i»L<lftW-r5„ AT?- 8 5*vbA*S;ft/5*¥HJB 
fS#*ix ffiffitfc«»9 l^A*S?tt5o ffi«ifc««9 1 
^f&A^i^*i. maii--57K¥^ !^^^ 9 3 CDTC^T-^ 
^ffi*StbS«-§-dSA**ttS 0 .ffitttb«».9 lt-A^i 

ffi*ait««9 1 HVC0 9 2t^A*Stt6o- 
[0 0 1 6] VC09 2(1. f£*Bfcbg*3£9 1 frh<DXti 

«jE^jtc.fcjg»»o^^«**m*i-So. vco 9 

2?&*?>Ui^S*b6^^fi*(l. A/D^/^-^7 
4. 7 "5*3J:^7 6 9 3<D^ o 

^ (CK) irCA^^ii^ *sp**^^9 3(l. Nit 
^?v>-e*>D, ^ o y^H^^tjNfi^^^^A^ 
$tt6t^— MB-^. (TC) *»e>— 
/u*asffl*T£;ft,-5o ^-^-^/^^^ hiB^F-^^Ui^S 
tLS«-§-*lfit*Bit«*9 1 t-A**tL, ii3£LfcJ:5«- 

[0 0 17] V* 9 3(1. VCO 9 2^P>ffl* 

^6^UXf§(D»^^hU tH^^T- (Qn) 

i-5<t y-trs/ h^^5o 9 3^btti*$tt 

T 7 7, 7 8*dJH>*7 9 (^ A^J S tbSTK^T K^^fi^ 
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[0 0 1 8] "(TO ^6fflA 

(CK) KA^S-h,*, e^8 6^f)A^^5I 

fii^aMt-^fi, mm* 9 4coy-fe^ hSH^F (RS 
T) CA^j^ti^o £ 9 4fi. tK¥#^^ 

$ak=f- (Qn) J: 9 # hffiSra^-f £ c :^!>yh 

* 9 -3(Offl*fi*i:R|«, ^7WWim«? v LUT 
7 7. 7 8*3J:'^7 9(cA^^n-5sa:r Kux{f-J§-£ 
ft 5, 

[0019] WtfH 2 ^Ilt, !i4fe£*%3£jl 5 1 CO 
F*9«l5lfc£*rBl0l1-5 o LUT 7 7. 7 8 *3«ttf 7 9 CDffl 
*tt^^-< 5^8 l^*^A(^aittStt5o * 
S/f8 .1 coa^Bdfif X h>^ — >-3££[e]3g8 2<D 

^£»&l£ttU LUT7 7. 7 8%>£Xf7 9faib>tti£l£ 

2b\ ^X K^^^-V^^[alg|8 2<73f*»lt;io^Ttt!£T 

[0 0 2 0]7WMgi2 0 0lt CPU8 4*3«t 
t/!7-^^y8 3^^f)M^6 0 CPUS 

>-^J«S*«*S:*U, Sf.^-8 1 Sri»^-B(^«J!3SI 
i5 c t6h x^y-y53 (01) lifTr^rx h 

X^ y->^5 3±Jc»*t$tLT^5i®<6S:AA. -Tft^P 
@Hfcf§*£!7 — *^p«^y 8 3i^ai^i- 

>5 0 CPU84(i, ^-^r^^^^y 8 3^fSlt$tiT 

Sfc*^MjE«4r»aULTLUT 7 7.. 7 8*5«fcO<7 9 
CttiAt6 0 LUT7 7\ 7 8:fcJ:tf 7 9li£*l,S>£>ffi 

[0 0 2 1 ] W±^KWLfeJ:5«-«^$tt5iij«^ 

mm 5 1 dio^-c. :<DM,fgi5 1 t^-r^^f- 

B#fe(£>P£HRf}3 fc'y K "Tft^^O (ftt)8ff^) -7 
[0 0 2 2]- ^^y^ u ^- >3>K ^ _ 
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H4(i. 7-^Mgf2 0 0l:H^^ti5CPU8 

p u 8 4 \zl x v mn £ ti z> * * y z? > 3 >^nig(co 

[0 0 2 3] Xf^yslOK^^TCPU8 4lt 
xW$/f8 1 Sr»^B^flJ!!)8lx.-5c 
^8 lwMCitt|j:GPU8 4^gSj^icfr5^ic 
ft AT»f^#iS^» -«0 -0 6 t> <D -Cfco T t> J: I \ 
10 [0 0 2 4] Xf jy^Sl 0 2m^TCPU84ll 
fx h^^-VM[HlK8 2lIfX h^-v£jF&m^ 
ff-*§-£r3§-f £<, fx — >-3g£[p]Sg8 2f2. CPU 

8 4 frh mtl S *x>5fiHHf #(w/S«: LX^T^IfePJ-r 5 
fXh/^-y^t5 o -f££. x>>y-;x5 3± 

[0 0 2 51 **lt^J|lc*ii^ X^y-^5 3_b 

t-s*r^tt5f x h/N*^— r. g. Bfrmc&&m 

tt"C*>6--= a— h7 i <D— &f£/<$ — >X$>& 0 

ttffHKd3<K 4, 7 <^;i ^na^foC^-t 
20 x^y-^5 3±l^^#$tt5f X>^^-^^ % ^ 

fclb, R, G, B#fe<D«fi7-f h^P^vWli (A 

&^£t w^>. x>> y->5 3±<^S0ftc:J:oTW«tf 
[0 0 2 6] X^y-^5 3±lc»JW^$^5r^ h 
Stgf5 2^(lj^-^^ttJ^$tt5o CPU 8 4 

fix x^ y — ys 3ic^^^^^f ^ h/^ — 

o, 4, 7 t^^xnmikmms '2i>*t>mt)£tiz>mik 

f-f&y — f 8 3t^fti?iitfBj^Sr^5tieI»r' 

J6<oJ^llfi^ttP^^T*(i, x^ y-vs 3(r^$tL5f 
* hs*?-><Dmm&. »«8|5 2l:j:oXA^n 

40 mU, ^V^y >^UT!7-^^^y 8 3(Cf5t8$tt-5 
[0 0 2 7] ftio\ 5 2 cOAdb}^#^^, flftffi 

SftSf 5 2T'A^J^^fcX^ y->5 3£0^© 

i^izm^^xmi^m^mMs i (n^^—^f^ 

2(7)Aai^«F'l4^»S:Sft, g^L^iflE^^^^ 
50 *vftl\ 
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[0 0 2 8] ^fy/S10 3(Ii3^TCPU8 4 f*. 

8 3 tcfst&^tb-c^Sf-^^^— ^ 
36^»H1*jEfl[*taffl<0*tjEaSr*ai'r5o' ^<7X ffilE 
^;^ffli-5^cOi^V^^-^iCo^Tgl5 (a) * 

[0 0 2 9] 0 5 (a) J±. U->-5 3±(CgMS 

HX. ft 3 6mm<D&^M&&&ftl'X^Z>(DX\ 1- 

l-*NS-?-5o C PU8 4^^r ^7 P S 1 0 3X*ffiE^ 
fc*KHU 05 (a) (7)^8, 11. 2 6*5 

ii. 2 6*5£tf2 9f±, mi t-^^tv^^^ y — >S 
[0030] fiSsot^/vf-^^J^T^ 
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[0 0 3 3] 06 (a) (DfyyXV, «*fi8K:*3ttS 

**LT£>"0 U-</UT\ A^jffi4tC^tLT 3<^V-</^T% 
^ ITA^I 7 m*t It 6 <D U"</U-Cj»#j*^ £ tlt^ 
Srtds*?^-5c 3?l::«S-rS4, a*t*^$tbSM« 

v>n&\<"<>i>* 3 t^-r -5 fc fe m A^ttii 4 4 -rti& x i ^ 

r4^t>^-6 0 -rfcfr*>. 0 — 3(DA^flS*-^ti"5*IE 
fit 0 6 (a) a 3-7(7)A^ffl(- 

^"T 5MEffi(i0 6 (a) (OHJlftb iO*«)tttf «tl\ 
10 r<7)4#. 0 6. (a) <^^7 7(C*5tt5»tt 

4, «tb h^-v^fsgfiffi) taw «i^a) 

■r^Do^i#^ *8SDo=f (D i) 
*Lf*J:vv 1~64. 06 (a) tc^tteS^a^^mxt 

D o = 4/3D i ••• 5£ (1) 

. 4*d. saab^a***. 

D o=D i + 1 it (2) 

4ftSo- 

20 [00 3 4] 06 (b) (Z^^^fefc* ±i£L/c<D4 
(^UltCLT. 0 — 4£>A2MttD i lH*t1-£*|jEffiD o (1 
06 (b) (Olia^^W, 4~7CDA^ffiD i 
-TeffilE^tD of*0 6 (b) <OiEJ»b^fe**tt*ij: 
l\, ^LT, 0 6 (b) (Diiga^g^^ 
Do = 4/3Di-4/3 5^(3) 

t*o., ia* b *o*a*(i, 

Do = 3/2Di-2 — ■ it (4) 

4*-5, CPU84li, «JitcttMUfcr^=fy xmz. 
^0X^7^^3 10 3^1^^ «±-e*i««8 
30 Oi^^/u^— ^ICS<5< «LSSr«t-4o , TRM*Ufc 
^ % .CPU8 4fi««l 1, 2 6*3j:tf 2 9£>*fr>:7Vu 

PU8 4I1, f«8, 11. 2 6.^J:^2 9 0ty/;v 

*SA*^ry^S 1 0 3-e*ft5 fl 
[0 0 3 5] ^Tix7 P S10 4tlioPTCPU8 4liv 

g£H-f6 0 CPU8 4t^<tSttjE«[*aiB*0-«S:Jy 
40 [^2] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS ' ' ■ 

[Claim(s)] . ' . . ■ 

[Claim 1] A sample data extract means to extract sample data by the 2nd bigger sampling interval than 
said 1st sampling interval out of the data sampled by the 1st sampling interval, An amendment data 
generation means to generate the amendment data which have the 3rd sampling interval smaller than 
said 2nd sampling interval by interpolation processing more greatly than said 1st sampling interval from 
said sample data, The data processor characterized by having an amendment means to amend the data 
before amendment based on said amendment data, and to generate the data after amendment. 
[Claim 2] It is the data processor characterized by what is memorized by the look-up table which defines 
the relation of the value of the data [ on a data processor according to claim 1 and as opposed to the 
value of the data before said amendment in said amendment data ] after said amendment. 
[Claim 3] The image display device which is an image display device which displays the image based 
on the data inputted, and is characterized by having a data processor according to claim 1 or 2 and a 
status signal output means to output the status signal for displaying an image based on the data after said 
amendment generated by said amendment means. 

[Claim 4] It is image pick-up equipment characterized by to be image pick-up equipment which has 
photo-electric-conversion equipment which carries out photo electric conversion of the photographic 
subject image formed with a taking lens, and outputs a picture signal, to have a data processor according 
to claim 1 or 2, and for said amendment means to amend the data before said amendment which are 
image data generated based on said picture signal outputted from said photo-electric-conversion 
equipment, and to generate the data after said amendment. 

[Claim 5] It is the image display device which has further a test pattern generation means generate the 
test pattern data for displaying two or more kinds of test pattern images defined beforehand in an image 
display device according to claim 3, and a display picture monitor means input some display images [ at 
least ] based on said test pattern data, and output image data, and is characterized by for said sample data 
extract means to extract said sample data from the image data outputted from said display picture 

monitor means. , 
[Claim 6] the image display device characterized by the number of classes of the test pattern generated 
with said test pattern generation means being under M in an image display device according to claim 5 
when the number of display gradation of said image is set to M. 

[Claim 7] It is the image display device characterized by the thing of shading produced m the image 
with which said amendment data generation means is displayed in an image display device according to 
claim 5 or 6, and the irregular colors for which said amendment data are generated so that either may be 
controlled at least. 

[Claim 81 It is the image display device characterized by forming said display image monitor means in 
said image display device, one, or the screen for image display and one in an image display device given 

in any 1 term of claims 5-7. . 

[Claim 9] The image display device characterized by interpolating and searching lor the amendment 

signal corresponding to the test pattern which is not generated with said test pattern generation means in 



http://www4.ipdl.ncipi .go.jp/cgi-bin/tran_web_cgi_ejj e?u=http%3 A%2F%2Fwww4.ipdl .... 12/21 /2004 



Page 2 of 2 ., 



an image display device according to claim , 6 from the result obtained with the test pattern of the number 
under of said M. 

[Claim 10] It is image pick-up equipment which has a data processor according to claim 1 or 2 and a 
photo-electric-conversion means to picturize some images [ at least ] based on two or more kinds of test 
pattern data, and to output image data, and is characterized by said sample data extract means extracting 
said sample data from the image data outputted from said photo-electric-conversion means. 
[Claim 1 1] It is image pick-up equipment characterized by the number of classes of said test pattern 
being under M when said number of image display gradation is set to M in image pick-up equipment 
according to claim 10. 

[Claim 12] Image pick-up equipment characterized by interpolating and searching for the amendment 
signal corresponding to the test pattern which is not picturized in image pick-up equipment according to 
claim 1 1 from the result obtained with the test pattern of the number under of said M. 
[Claim 13] A sample data extract means to extract sample data by the 2nd bigger sampling interval than 
said 1st sampling interval out of the data which sampled the picture signal by the 1st sampling interval, 
An amendment data generation means to generate the amendment data which have the 3rd sampling 
interval smaller than said 2nd sampling interval by interpolation processing more greatly than said 1st 
sampling interval from said sample data, The data processor which amends said picture signal based on 
said amendment data, and is characterized by having an amendment means to generate the amended 
picture signal. 

[Claim 14] A sample data extract means to extract sample data by the 2nd bigger sampling interval than 
said 1st sampling interval out of the data which sampled the picture signal by the 1st sampling interval 
An amendment data generation means to generate the amendment data which have the 3rd sampling 
interval smaller than said 2nd sampling interval by interpolation processing more greatly than said 1st 
sampling interval from said sample data, The image display device which amends said picture signal 
based on said amendment data, and is characterized by having an amendment means to output the 
amended picture signal, and a display means to be amended and to display an image based on said 
picture signal outputted with said amendment means. 

[Claim 15] A photo-electric-conversion means to carry out photo electric conversion of the photographic 
subject image, and to output a picture signal, and said picture signal, out of the data sampled by the 1st 
sampling interval A sample data extract means to extract sample data by the 2nd bigger sampling 
interval than said 1st sampling interval, An amendment data generation means to generate the 
amendment data which have the 3rd sampling interval smaller than said 2nd sampling interval by 
interpolation processing more greatly than said 1st sampling interval from said sample data, Image pick- 
up equipment which amends said picture signal based on said amendment data, and is characterized by 
having an amendment means to generate the amended picture signal. 

[Claim 16] A photo-electric-conversion means to picturize some images [ at least ] based on two or 
more kinds of test patterns, and to output a picture signal, A sample data extract means to extract sample 
data by the 2nd bigger sampling interval than said 1st sampling interval out of the data which sampled 
said picture signal by the 1st sampling interval, An amendment data generation means to generate the 
amendment data which have the 3rd sampling interval smaller than said 2nd sampling interval by 
interpolation processing more greatly than said 1st sampling interval from said sample data, Image pick- 
up equipment which amends said picture signal based on said amendment data, and is characterized by 
having an amendment means to generate the amended picture signal. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . 

[Field of the Invention] This invention relates to the data processor, the image display device, and image 

pick-up equipment which generate the amendment data corresponding to a comparatively fine sampling 

period, and amend the data inputted based on the above-mentioned amendment data with interpolation 

based on the data sampled with the still more detailed comparatively coarse sampling period about a 

data processor, an image display device, and image pick-up equipment. 

[0002] 

[Description of the Prior Art] as a projection mold image display device (by this detail letter, a 
projection mold image display device is only hereafter called a "display") which can amend brightness 
unevenness, there are some which are indicated by the publication-number 8-No. 223519 official report. 
In this display, the image displayed on a projection screen is photoed with an image pick-up camera. At 
this time, a screen is divided and photoed to two or more fields in a grid pattern, and it asks for the 
brightness on a projection screen for every field. Then, based on the brightness for every called-for field, 
the brightness correction value corresponding to each field is calculated. Memory is prepared in the 
display and the brightness correction value corresponding to each of the division field of a projection 
screen is recorded on the above-mentioned memory. 

[0003] When the above-mentioned display performs a projection display, it is made to synchronize with 
the input video signal inputted into this display, and the address value corresponding to the above- 
mentioned division field of a projection screen is set up with an address counter. Corresponding to this 
address value, brightness correction value is read from memory one by one. The brightness unevenness 
on a projection screen is amended by acquiring analog correction value and carrying out data processing 
of this analog correction value and the input video signal by changing the read brightness correction 
value into an analog value by the D/A conversion circuit. 
[0004] 

[Problem(s) to be Solved by the Invention] For example, with the equipment using a dichroic mirror 
which is represented by the electronic camera and projection mold display of a three-pipe type or 3 plate 
type, the spectral characteristic changes with whenever [ incident angle / of the light which carries out 
incidence ] to a dichroic mirror. Shading is produced according to the phenomenon in which the spectral 
characteristic changes with the differences of whenever [ this angle-of-incidence ]. By this shading, 
brightness unevenness is produced on the screen on which it is projected. If change of the above- 
mentioned spectral characteristic produced by the difference of whenever [ incident angle ] differs for 
every colored light, a color-balance will change according to the location location on the screen on 
which it is projected, and an irregular color will be produced. If an irregular color is produced, in spite of 
inputting the picture signal of an achromatic color, for example, coloring is produced according to the 
location on a screen. If it is going to perform amendment of this irregular color in analog as explained 
previously, dispersion in the property of the components itself or dispersion of product performance 
which constitute an amendment circuit may be unable to amend. 
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[0005] On the other hand, it is possible to amend in digital one amendment of the irregular color 
mentioned above or brightness unevenness. In this case, the approach of dividing and photoing the 
projected screen to two or more fields in a grid pattern by approach which was explained previously, 
asking for the brightness on a projection screen for every field, and calculating brightness correction 
value for every field is applicable. And digital amendment of the input video signal is carried out using 
the correction value which replaces with the analog amendment mentioned above and is read from the 
memory which carried out point * * . 

[0006] However, if there is little number of partitions at the time of dividing and photoing the projected 
screen to two or more fields in a grid pattern, since an input video signal [ / in a certain division field ] 
will be amended using the same correction value, amendment is not performed finely. That is, if its 
attention is paid to each of the pixels which constitute the screen on which it is projected, the error 
which remains without the ability amending, i.e., a residual error, exists. This residual error may 
separate the boundary of an adjoining division field, and may change suddenly. Then, since the 
brightness unevenness and irregular color which remain without being amended also separated the 
above-mentioned boundary and it changed with sudden change of a residual error suddenly, it had 
become the factor which reduces the image quality of the image on which it is projected 
[0007] In order to control a sudden change of the above brightness unevenness produced between the 
divided fields, or an irregular color, amending for every pixel of the image displayed is also considered. 
However, if it does in this way, while taking much time and effort and time amount to acquire correction 
value, it has the trouble that room required to memorize correction value will also become immense. 
[0008] without the purpose of this invention requires much time and effort and time amount - in 
addition - and memory space required to memorize correction value is also for it to be few, end and 
offer the data processor, the image display device, and image pick-up equipment of the image on which 
it is projected which can control an image quality fall. 
[0009] 

[Means for Solving the Problem] It matches with drawing 1 and drawing 2 which show the gestalt of 1 
operation, and the following invention is explained. 

(1) The data processor concerning invention according to claim 1 From the sample data extract means 
84 and; sample data which extract sample data by the 2nd bigger sampling interval than the 1st sampling 
interval out of the data sampled by the 1st sampling interval Interpolation processing amends the data 
before amendment based on the amendment data generation means 84 and; amendment data which 
generate the amendment data which have the 3rd sampling interval smaller than the 2nd sampling 
interval more greatly than the 1st sampling interval. The purpose mentioned above by having 
amendment means 77, 78, and 79 to generate the data after amendment is attained. 

(2) The data processor concerning invention according to claim 2 is memorized by the look-up table 
which defines the relation of the value of the data [ as opposed to the value of the data before 
amendment for amendment data ] after amendment. 

(3) Invention according to claim 3 is applied to the image display device which displays the image based 
on the data inputted. And it has a status signal output means 80 to output the status signal for displaying 
an image based on a data processor according to claim 1 or 2 and the data after amendment generated 
by; amendment means 77, 78, and 79. 

(4) Invention according to claim 4 is applied to the image pick-up equipment which has photo-electric- 
conversion equipment which carries out photo electric conversion of the photographic subject image 
formed with a taking lens, and outputs a picture signal. And it has a data processor according to claim 1 
or 2, and; amendment means 77, 78, and 79 amend the data before amendment which are image data 
generated based on the picture signal outputted from photo-electric-conversion equipment, and generate 
the data after amendment. 

(5) It has further a display picture monitor means 52 the image display device concerning invention 
according to claim 5 inputs some display images [ at least ] based on the test pattern generation means 
82 and; test pattern data which generate the test pattern data for displaying two or more kinds of test 
pattern images defined beforehand, and output image data, and; sample data extract means 84 extracts 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/2 1 /2004 



Page 3 of 14 



sample data from the image data outputted from the display picture monitor means 52. 

(6) When the image display device concerning invention according to claim 6 sets the number of display 
gradation of an image to M, make under into M the number of classes of the test pattern generated with 
the test pattern generation means 82. 

(7) The image display devices concerning invention according to claim 7 are shading which the 
amendment data generation means 84 produces in the image displayed, and a thing of the irregular 
colors which generates amendment data so that either may be controlled at least. 

(8) As for the image display device concerning invention according to claim 8, the display image 
monitor means 52 is formed in an image display device 51, one, or the screen 53 for image display and 
one. 

(9) The image display device concerning invention according to claim 9 interpolates and searches for the 
amendment signal corresponding to the test pattern which is not generated with the test pattern 
generation means 82 from the result obtained with the test pattern of the number under of M. 

(10) The image pick-up equipment concerning invention according to claim 10 has a data processor 
according to claim 1 or 2 and a photo-electric-conversion means 52 to picturize some images [ at least ] 
based on two or more kinds of test pattern data, and to output image data, and; sample data extract 
means 84 extracts sample data from the image data outputted from the photo-electric-conversion means 
52. 

(11) The image pick-up equipment concerning invention according to claim 1 1 makes the number of 
classes of a test pattern under M, when the number of image display gradation is set to M. 

(12) The image pick-up equipment concerning invention according to claim 12 interpolates and searches 
for the amendment signal corresponding to the test pattern which is not picturized from the result 
obtained with the test pattern of the number under of M. 

(13) The data processor concerning invention according to claim 13 From the sample data extract means 
84 and; sample data which extract sample data by the 2nd bigger sampling interval than the 1st sampling 
interval out of the data which sampled the picture signal by the 1st sampling interval Interpolation 
processing amends a picture signal based on the amendment data generation means 84 and; amendment 
data which generate the amendment data which have the 3rd sampling interval smaller than the 2nd 
sampling interval more greatly than the 1st sampling interval. It has amendment means 77, 78, and 79 to 
generate the amended picture signal. 

(14) The image display device concerning invention according to claim 14 From the sample data extract 
means 84 and; sample data which extract sample data by the 2nd bigger sampling interval than the 1st 
sampling interval out of the data which sampled the picture signal by the 1st sampling interval 
Interpolation processing amends a picture signal based on the amendment data generation means 84 and; 
amendment data which generate the amendment data which have the 3rd sampling interval smaller than 
the 2nd sampling interval more greatly than the 1st sampling interval It has a display means 80 to be 
amended and to display an image based on the picture signal outputted with the amendment means 77, 
78, and 79 and; amendment means 84 of outputting the amended picture signal. 

(15) Invention **** image pick-up equipment according to claim 15 A photo-electric-conversion means 
52 to carry out photo electric conversion of the photographic subject image, and to output a picture 
signal, and a picture signal, out of the data sampled by the 1st sampling interval From the sample data 
extract means 84 and; sample data which extract sample data by the 2nd bigger sampling interval than 
the 1st sampling interval Interpolation processing amends a picture signal based on the amendment data 
generation means 84 and; amendment data which generate the amendment data which have the 3rd 
sampling interval smaller than the 2nd sampling interval more greatly than the 1st sampling interval. It 
has amendment means 77, 78, and 79 to generate the amended picture signal. 

(16) The image pick-up equipment concerning invention according to claim 16 A photo-electric- 
conversion means 52 to picturize some images [ at least ] based on two or more kinds of test patterns, 
and to output a picture signal, and; picture signal, out of the data sampled by the 1st sampling interval 
From the sample data extract means 84 and; sample data which extract sample data by the 2nd bigger 
sampling interval than the 1st sampling interval Interpolation processing amends a picture signal based 
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on the amendment data generation means 8.4 and; amendment data which generate the amendment data 
which have the 3rd sampling interval smaller than the 2nd sampling interval more greatly than the 1st 
sampling interval. They are 77, 78, and the thing that it has 79 about an amendment means to generate 
the amended picture signal. 

[0010] In addition, although drawing of the gestalt of implementation of invention was used by the term 
of above-mentioned The means for solving a technical problem explaining the configuration of this 
invention in order to make this invention intelligible, thereby, this invention is not limited to the gestalt 
of operation. 
[0011] 

[Embodiment of the Invention] Drawing 1 is drawing showing the rough configuration of an image 
display device equipped with the data processor concerning the gestalt of operation of this invention. An 
image display device 51 is equipped with image pick-up equipment 52 and a data processor 200. An 
image display device 51 is for example, a projection mold liquid crystal projector, is equipped with the 
projector lens which projects the image illuminated by the light source which illuminates the image 
generated with the liquid crystal light valve which generates the image based on the video signal 
inputted from an external instrument, and the liquid crystal light valve, and the light source on a screen 
53, and is constituted. An image display device 51 is further equipped with the image pick-up equipment 
52 for inputting the image currently displayed on the screen 53 (image pick-up), and the data processor 
200 for processing the picture signal outputted from image pick-up equipment 52. These image pick-up 
equipment 52 and data processors 200 are built into the image display device 5 1 by one. 
[0012] They are image pick-up equipment 52 and a data processor 200 with the configuration that power 
is supplied by the power supply section of image-display-device 51 body. The non-illustrated calibration 
actuation configuration switch is prepared in the image display device 51. By an operators operating 
this switch and setting it as calibration mode, power is supplied to image pick-up equipment 52 and a 
data processor 200. On the other hand, power is not supplied to image pick-up equipment 52 and a data 
processor 200 in the anticipated-use condition, i.e., the condition of projecting the image based on the 
video signal inputted from an external instrument on a screen 53. Therefore, consumption of useless 
power is controlled. In addition, four points e, f, g, and h shown by x mark on a screen 53 are explained 
later. 

[0013] Drawing 2 is the block diagram showing the internal configuration of an image display device 51 
roughly. R of the analog for displaying the image of a screen 53, respectively, G, and B picture signal 
are inputted into terminals 71, 72, and 73, and it is changed into a digital image signal by A/D 
converters 74, 75, and 76. The timing of the A/D conversion by A/D converters 74, 75, and 76 is 
controlled by the timing signal outputted from the address supply circuit 87. 

[0014] The address supply circuit 87 generates the timing signal and address signal of A/D conversion 
which were mentioned above from the Vertical Synchronizing signal inputted into the Horizontal 
Synchronizing signal and terminal 86 which are inputted into a terminal 85. The address signal 
generated in the address supply circuit 87 is inputted into look-up tables (in this specification, a look-up 
table is hereafter called "LUT") 77, 78, and 79. 

[0015] With reference to drawing 3 which shows the internal configuration of the address supply circuit 
87 roughly, the address supply circuit 87 is explained in more detail. The Horizontal Synchronizing 
signal inputted from a terminal 85 is inputted into a phase comparator 91. The signal outputted to the 
other inputs of a phase comparator 91 from TC terminal of the level counter 93 mentioned later is 
inputted. The analog voltage signal according to the phase contrast of two signals inputted into a phase 
comparator 91 is inputted into VC092 from a phase comparator 91 . 

[0016] VC092 outputs the pulse signal of the frequency according to the input voltage from a phase 
comparator 91. The pulse signal outputted from VC092 is inputted into the clock terminal (CK) of the 
level counter 93 as A/D converters 74, 75, and 76. The level counter 93 is an N-ary counter, and if the 
pulse of N individual is inputted from a clock terminal, one pulse will be outputted from a terminal 
count terminal (TC). The phase comparison of the signal outputted from a terminal count terminal is 
carried out to the Horizontal Synchronizing signal which is inputted into a phase comparator 91, and is 
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inputted from a terminal 85 as mentioned above. 

[0017] The level counter 93 counts the number of the pulse signals outputted from VC092, and outputs 
counted value from an output terminal (Qn). This counted value will be reset if N is reached. The signal 
outputted from the level counter 93 is a parallel signal, and turns into a level address signal as which this 
parallel signal is inputted into LUTs 77, 78, and 79. Above N is good also as setting modification with 
automatic or hand control being possible according to the video signal inputted, if it is set up according 
to the horizontal display resolution of an image display device 5 1 , you may fix according to the 
specification of an image display device 51 and this image display device 51 is the so-called multi-scan 
type of thing. . 
[0018] The pulse signal outputted from a terminal count terminal (TC) is inputted into the clock terminal 
(CK) of the perpendicular counter 94 again. The Vertical Synchronizing signal inputted from a terminal 
86 is inputted into the reset terminal (RST) of the perpendicular counter 94. The perpendicular counter 
94 counts the number of pulse signals inputted from the level counter 93, and outputs counted value 
from an output terminal (Qn). This counted value will be reset if a Vertical Synchronizing signal is 
inputted into a reset terminal. The output signal of the perpendicular counter 94 is also a parallel signal, 
and turns into a perpendicular address signal inputted into LUTs 77, 78, and 79. [ as well as the output 
signal of the level counter 93 ] 

[0019] With reference to drawing 2 , the internal configuration of an image display device 51 is 
explained again. The output of LUTs 77, 78, and 79 is connected to the terminal A of a switch 81, 
respectively. The output of the test pattern generating circuit 82 is connected to the terminal B of a 
switch 81. When the switch 81 is connected to Terminal A, the image data outputted from LUTs 77, 78, 
and 79 is inputted into the LCD driver 80. The LCD driver 80 outputs a driving signal to a non- 
illustrated liquid crystal light valve etc. based on the image data inputted. In addition, the detail of the 
test pattern generating circuit 82 is explained later. 

[0020] A data processor 200 consists of CPU84, a working memory 83, etc. At the time of the 
calibration actuation explained in detail later, CPU84 emits a test pattern generation command signal to 
the test pattern generating circuit 82, and switches a switch 81 to Terminal B. Then, a projection 
indication of the predetermined test pattern is given at a screen 53 ( drawing 1 ). At this time, image 
pick-up equipment 52 inputs namely, photos the image on which it is projected on the screen 53, and 
outputs a picture signal to a working memory 83. CPU84 is processed so that the above-mentioned 
picture signal memorized by the working memory 83 may be mentioned later, it computes the correction 
value for [ of shading and the irregular colors ] amending either at least, and outputs it to LUTs 77, 78, 
and 79. LUTs 77, 78, and 79 memorize such correction value. 

[0021] In the image display device 51 constituted as explained above, sequential explanation is given 
about the calibration actuation performed by the data processor 200 which this image display device 51 
has, and the image display actuation performed by the image display device 51 . In addition, in below, in 
order to simplify explanation, a horizontal direction and the perpendicular direction of the display 
resolution of an image display device 51 shall be 6 pixels each. Moreover, although the gradation of R, 
G, and B each color shall be a triplet, i.e., 8 gradation of 0 (the darkest)-7 (the brightest), this invention 
is not limited to these values. 

[0022] - Calibration actuation - drawing 4 is a flow chart explaining the calibration procedure performed 
by CPU84 included in a data processor 200. Hereafter, the calibration procedure performed by CPU84 
with reference to drawing 1 - drawing 7 is explained. 

[0023] In step S101, CPU84 switches a switch 81 to Terminal B. In addition, it may replace with CPU84 
carrying out automatically about a change-over of this switch 81, and an operator may switch manually. 
[0024] In step SI 02, CPU84 emits a test pattern generation command signal in the test pattern 
generating circuit 82. The test pattern generating circuit 82 generates the test pattern which answers the 
command signal outputted from CPU84, and is explained below. Then, a predetermined test pattern is 
displayed on a screen 53. 

[Q025] In the gestalt of this operation, the test pattern on which it is projected on a screen 5 3 is a 
uniform pattern of the neutral gray R, G, and whose B are the same gradation values. At this time, the 
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test pattern on which it is projected on a screen 53 according to a gradation value being changed with 0, 
4, and 7 changes with black, gray, and white. However, as for the image on which it is projected on a 
screen 53 here, no amendment is performed. For this reason, it is influenced [ dispersion in the gamma 
characteristics (property of the concentration of a display image over an input signal) of the liquid 
crystal light valve of R, G, and B each color, and ] of shading etc. Consequently, the place where the 
uniform pattern which originally has neutral colors should be displayed on a screen 53, brightness 
unevenness is produced by the location on a screen 53, or coloring (irregular color) is produced. 
[0026] On a screen 53, the image of the test pattern by which it is indicated by projection is inputted by 
image pick-up equipment 52, and image data is outputted from this image pick-up equipment 52. If 
CPU84 changes the gradation of the class of test pattern displayed on a screen 53, i.e., the pattern of 
neutral gray, with 0, 4, and 7, it repeats the actuation which incorporates the image data outputted from 
image pick-up equipment 52 in the work-piece memory 83 the count of predetermined (it sets in the 
gestalt of this operation and is 3 times). Hereafter, in explanation of the gestalt of this operation, "a 
sampling" or the image data which expresses saying "A sample is carried out", samples and is 
memorized by the work-piece memory 83 is called "sample data" for inputting the image of the test 
pattern displayed on a screen 53 with image pick-up equipment 52. 

[0027] In addition, as for the input-output behavioral characteristics of image pick-up equipment 52, it is 
desirable to use that by which it is strictly adjusted or the property is measured strictly. It is because 
shading, an irregular color, etc. of an image display device 51 are amended based on the display image 
of the screen 53 inputted with image pick-up equipment 52. Unless the input-output behavioral 
characteristics of image pick-up equipment 52 are managed, as for an amendment result, it is influenced 
of the input-output behavioral characteristics of image pick-up equipment 52, and a desirable 
amendment result is not obtained. 

[0028] In step SI 03, CPU84 computes the correction formula for gradation correction value calculation 
from the sample data memorized by the working memory 83. The sample data at the time of computing 
this correction formula is explained below with reference to drawing 5 (a). 

[0029] drawing 5 (a) is in every direction in the part of the effective viewing area of the image by which 
it is indicated by projection on a screen 53 — it divides into six, respectively and what attached the 
number for every field is shown. Since the image display device 51 has each every direction of 6 pixels, 
and the display resolution of a total of 36 pixels in the gestalt of this operation, each of the field where 
the number of 1-36 was attached corresponds to one display pixel. When CPU84 computes a correction 
formula at step S103, the sample data of the fields 8, 11, 26, and 29 of drawing 5 (a) is used. These 
fields 8, 1 1, 26, and 29 support the points e, f, g, and h on the screen 53 shown in drawing 1 . 
[0030] Here, it is assumed that it was as the sample data of a field 8 being shown in the following table 

[Table 11 
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(R. G, B) - (0. 0. 0) 
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(R, G v B) = (4. 4, 4) 
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(R. Gs B) = (7. 7. 7) 
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6 



[0031] In the sample data of Table 1, the data of R, G, and G of the B3 colors serve as a gradation value 
of a test pattern, and the same value. That is, if Dt and the gradation value of sample data are set to Ds 
for the gradation value of a test pattern, since it is Ds=Dt, it is unnecessary to ask for the equation for 
gradation correction value calculation. It is in the condition that an actual measurement and ideal value 
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have deviated on the other hand as R color and B color are shown by the graph of drawing_6 (a) and 
drawing 6 (b), respectively. 

[0032] The procedure of asking for the equation for gradation correction value calculation of R color 
and B color from sample data with reference to drawing 6 (a) and drawing 6 (b) is explained. 
[0033] The projection display property of R color of the image display device 51 in a field 8 is 0 level to 
an input value 0, it is the level of 3 to an input value 4, and the graph of drawing 6 (a) shows being 
indicated by projection on the level of 6 to an input value 7. Conversely, when it expresses, an input 
value is understood [ 4, then ] are good in order to set to 3 the intensity level of the image by which it is 
indicated by projection. Namely, what is necessary is to calculate the correction value over the input 
value of 0-3 from the straight line a of drawing 6 (a), and just to calculate the correction value over the 
input value of 3-7 from the straight line b of drawing 6 (a). What is necessary is to replace an axis of 
abscissa (gradation value of a test pattern) with the gradation value Di of input (before amendment) data 
for the axis of ordinate (gradation value of sample data) in the graph of drawing 6 (a) with the output 
(after amendment) data Do, and just to calculate equation Do=f (Di) at this time. Then, the equation of 
the straight line a in drawing 6 (a) is Do=4/3Di. - Equation (1) 
The equation of a next door and a straight line b is Do=Di +1 . Equation (2) 
It becomes. , 
[0034] What is necessary is to calculate the correction value Do over the input value Di of 0-4 from the 
straight line a of drawing 6 (b\ and just to calculate the correction value Do over the input value Di of 4- 
7 from the straight line b of drawing 6 (b) the same with having mentioned above also from the graph of 
drawing 6 (b). And the equation of the straight line a of drawing 6 (b) is Do=4/3Di-4/3. - Equation (3) 
The equation of a next door and a straight line b is Do=3 / 2D i-2. - Equation (4) 
It becomes. CPU84 processes step SI 03 according to the algorithm explained above. Although 
explained taking the case of the processing based on the sample data of a field 8 above, CPU84 performs 
similarly processing based on the sample data of fields 1 1, 26, and 29. CPU84 asks for the equation for 
gradation correction value calculation of R, G, and B each color at step SI 03 based on the sample data 
of fields 8,11, 26, and 29 as mentioned above. 

[0035] In step SI 04, CPU84 computes gradation correction value using the formula called for at step 
SI 03. An example of the correction value calculation result by CPU84 is shown in the following table 2. 

[Table 2] 



R 




E3 


lilEmtT^— ^ 










fiiEfi 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


0 


2 


3 


2 


2 


2 


i 


3 


4 


3 


3 


3 


3 


4 


S 


4 


4 


4 


4 


5 


6 


5 


5 


5 


6 


6 


7 


6 


6 


6 


7 


7 


7 


7 


7 


7 


7 



[0036] The above-mentioned table 2 shows only the gradation correction value of a field 8. In this table 
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2, when the input value Di (front [ amendment ] data) of R color is 7, the correction value Do computed 
by the formula (2) is set to 8. However, since a gradation value cannot exist only to 0-7, in such a case, 
correction value Do is set to 7. 

[0037] Although similarly the correction value Do computed by the formula (3) is set to -4/3 when the 
input value Di of B color is 0, correction value Do is set to 0 for the reason same with having mentioned 
above. Correction value Do in case the input value Di of B color is 7 is similarly set to 7. Moreover, 
Table 2 shows what rounded off the 1st place below decimal point of the result calculated in the formula 
(1) - the formula (4). In addition, although considered as the configuration which carries out primary 
interpolation (linearity) of the calculation of correction value other than sample data, and asks for it in 
steps SI 03 and SI 04 here, this invention is not limited to the above-mentioned example. 
[0038] By processing of step S101 by CPU84 - step S104, the gradation correction value of R [ in fields 
8, 1 1, 26, and 29 ], G, and B each color is calculated. By the way, although the above-mentioned 
gradation correction value calculation procedure can also be repeatedly performed corresponding to all 
of fields 1-36, i.e., display pixels, calculation of gradation correction value takes much time amount. In 
the gestalt of this operation, since the display resolution of an image display device 51 is 36 pixels, 
extent which requires time amount is nothing great. However, the time amount which a sampling takes, 
and the memory space which memorizes sample data and the time amount which calculation of a 
correction formula takes increase by leaps and bounds as this display resolution increases with SVGA 
(800x600 pixels), XGA (1024x768 pixels), further 1280x1024 pixels, and 1600x1200 pixels. 
[0039] With the gestalt of this operation, the gradation correction value of a field 8 is shared as 
gradation correction value of fields 1, 2, 7, and 8. Similarly, fields 25, 26, 31, and 32 and the gradation 
correction value of a field 29 are shared [ the gradation correction value of a field 11 ] for the gradation 
correction value of a field 26 of fields 5, 6, 1 1, and 12 as gradation correction value of fields 29, 30, 35, 
and 36, respectively. As mentioned above, memory space required to memorize gradation correction 
value is reducible by sharing the gradation correction value of one field as gradation correction value of 
four fields. Hereafter, as shown in drawing 5 (b), the field occupied in fields 1, 2, 7, and 8 is defined as 
Field A, and the remaining part is similarly defined as Fields B and C, H and I. That is, it means that 
the gradation correction value of Fields A, C, G, and I was calculated by processing of step SI 01 - step 
S104. 

[0040] in step SI 05, CPU84 is explained below using R [ of Fields A, C G, and I ], G, and B each color, 
and the gradation correction value of each gradation as - Fields B, D, E, F, and H - it is alike, 
respectively and corresponding gradation correction value is calculated by the interpolation operation. 
[0041] For example, when calculating the gradation correction value corresponding to the gradation 0 of 
R color in Field B, the gradation correction value of the gradation 0 of R color in the field of A and each 
C is added, and it divides by 2. Similarly, the gradation correction value of each of fields A and C is 
averaged and calculated also about the gradation 0-7 of the gradation 1-7 of R color in Field B, G color, 
and B color. The gradation correction value of R [ in Field B ], G, and B each **** gradation is 
computed by processing of the above averaging. 

[0042] With the procedure same with having mentioned above, CPU84 computes the gradation 
correction value of Field D by averaging the gradation correction value of Fields A and G for every 
**** gradation. Further, CPU84 computes the gradation correction value of Field F from the gradation 
correction value of Fields C and I, and computes the gradation correction value of Field H from the 
gradation correction value of Fields G and I. CPU84 is calculated by carrying out the guide peg of the 
gradation correction value of each **** gradation of Fields A, C, G, and I, respectively, and dividing by 
4 about the gradation correction value of Field E, again. In addition, although the above-mentioned 
example explained how to calculate the gradation correction value of Field B, D-F, and each **** 
gradation of H by taking an average from the gradation correction value of Fields A, C, G, and I, when 
the field number of partitions increases, you may ask by the another interpolation approach, for example. 

[0043] In step S106, CPU84 transmits the gradation correction value of each **** gradation of field A-I 
computed through processing of step SI 03 - step SI 05 to LUTs 77, 78, and 79. At this time, it is G **** 
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gradation of field A-I, and the gradation correction value of B **** gradation of field A-I is stored in 
LUT78 of R **** gradation of field A-I at LUT79 at LUT77. 

[0044] Here, the address bus connected between the address supply circuit 87 and each of LUTs 77-79 is 
explained. Gradation correction value [ as opposed to all the fields 1-36 of drawing_5 (a) in LUTs 77- 
79 ] is not stored, and the gradation correction value corresponding to field A-I of drawing 5 (b) is stored 
as already explained/That is, to the fields 1, 2, 7, and 8 in drawin g^ (a), the gradation correction value 
of the field A in drawing 5 (b) is used. LSB of the address buses of the horizontal outputted from the 
address supply circuit 87 and each of perpendicular both directions is specifically excluded, and 2 bits of 
bus width of face are saved. Thus, by omitting LSB of an address bus, 000, 001, --, the address data 
currently described with 100, 101, and a binary number are described as 00, 01, and 10 to the horizontal 
direction of drawing 5 (b) in the horizontal direction of drawing 5 (a). In addition to 2 bits of address bus 
width of face being omissible as mentioned above, with the gestalt of this operation, it can be referred to 
as one fourth compared with what memorizes the correction value corresponding to all the display pixels 
for the storage capacity of LUTs 77, 78, and 79. Moreover, it becomes possible to reduce sharply the 
time amount taken at a calibration to measure only with 3 gradation of the 8 gradation as point ** in 
addition to point of measurement being reducible on the occasion of a calibration. 
[0045] For example, 1,024x768 (when it expresses by bus width of face, it is 10 bits of 10 bit x 
perpendicular directions of horizontal directions) will take address bus width of face of no less than 30 
bits to it, when display resolution tends to memorize the correction value corresponding to [ in R G, and 
B each color specification gradation ] all the display pixels at the thing of 256 (it is 8 bits of color 
number [ of 2 bits ] x gradation when it expresses by bus width of face). And the time amount which the 
measurement at the time of a calibration takes will also become immense. While reducing sharply the 
time amount which the measurement at the time of a calibration takes according to this point and this 
invention, it becomes possible to reduce a hardware scale. 

[0046] Although the gestalt of the above operation explained horizontal and the example which 
memorizes the field which is equivalent 2 pixels at a time to a total of 4 pixels by vertical each to LUTs 
77, 78, and 79 as one field, this invention is not restricted to the above-mentioned example. For 
example, 3 pixels or the pixel beyond it may be put together to each of a horizontal perpendicular 
direction. Moreover, it is not necessary to necessarily make equal the number of pixels summarized in 
the direction of each level perpendicular for example, and 2 pixels may not be horizontally put together 
to 3 pixels and a perpendicular direction, it may not put together horizontally, but 4 pixels may be only 
perpendicularly put together. What is necessary is just to exclude the address bus connected between the 
address supply circuit 87, LUTs 77-79, and a working memory 83 and LUTs 77-79 from the LSB side 
one by one at this time, in putting the pixel of the multiple of 2 together. Moreover, if logical circuits, 
such as an encoder according to the number of pixels put together, are made to intervene between the 
address supply circuit 87 and LUTs 77-79 and between a working memory 83 and LUTs 77-79 when the 
number of pixels which carries out a bundle is not a multiple of 2, the number of the address bus 
connected to LUTs 77, 78, and 79 is reducible. 

[0047] Here, properties, such as shading and an irregular color, are explained. These properties change 
according to the location of the level and the perpendicular direction on the display screen. When 
change of this property is caught as a wave, the degree of change of a property can be expressed with the 
scale of a frequency. In this case, since change of a property is produced in the space of the display 
screen, the degree of change of a property can be expressed with the scale of spatial frequency. 
Hereafter, in this specification, "properties, such as shading and an irregular color," is only called a 
"display unevenness property." 

[0048] On the other hand, the image displayed consists of two or more pixels divided into a horizontal 
and perpendicular both directions in the shape of a mesh. That is, the image displayed consists of two or 
more pixels arranged on a two-dimensional flat surface. And the color of pixel each is defined by the 
combination of the gradation value of each R, G, and B3 color. It can be said that the two-dimensional 
display screen is sampled by the sampling interval defined by the array pitch of the above-mentioned 
pixel so to speak (quantization). 
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[0049] When change of a display uneyennQSs property is seen with the scale of "the sampling interval 
defined by the array pitch of a pixel" mentioned above, the change degree (spatial frequency) of a 
display unevenness property is fully low compared with the maximum of the spatial frequency which 
can be sampled by the above-mentioned sampling interval. Now, the sampling interval of the image data 
used as the candidate for a display is defined as the 1st sampling interval, and the sampling interval at 
the time of sampling at the time of a calibration is defined as the 2nd sampling interval. Moreover, the 
sampling interval of the correction value which interpolates the sampled result and is acquired is defined 
as the 3rd sampling interval. 

[0050] What is necessary is just to make the 2nd sampling interval equal to the 1st sampling interval, if 
there is no limit in the capacity of LUT which memorizes the time amount required at the time of a 
calibration, and correction value. In this case, a interpolation operation becomes unnecessary. However, 
if the number of pixels displayed in fact comes to exceed 1 million pixels around 1 million pixels, in 
having made the 2nd sampling interval equal to the 1st sampling interval, the storage capacity of the 
time amount which a calibration takes, and LUT will become immense. Therefore, it is effective when 
generating the amendment data which extract sample data by the 2nd sampling interval out of the data 
which have the 1st sampling interval like this invention, and have the 3rd sampling interval with 
interpolation reduces the capacity of the memory which remembers that amendment data shorten the 
time amount which a calibration takes. 

[0051] As for the 2nd sampling interval, it is desirable to make it become the sampling frequency 
(Nyquist rate) which exceeds the spatial frequency twice the value of the highest which the display 
unevenness it is uniform for the candidate for amendment has. Thus, by defining the 2nd sampling 
interval, the display unevenness property itself can be sampled uniquely. Therefore, a residuum can be 
controlled to the minimum by amending the data for amendment with the amendment data which carry 
out interpolation processing of the display unevenness property sampled by the 2nd sampling interval, 
and have the 3rd obtained sampling interval. 

[0052] About the 3rd sampling interval, it becomes possible to reduce the capacity of LUTs 77, 78, and 
79 for memorizing amendment data, so that this spacing is enlarged and it brings close to the 2nd 
sampling interval. Since the data (viewing area) which, on the other hand, serve as an object amended by 
one amendment data will increase in number, the residuum which remains without the ability of 
amendment data amending will increase. That is, the 3rd sampling interval and the quality of the image 
displayed have the relation of a trade-off. Therefore, what is necessary is for the 3rd sampling interval to 
be larger than the 1 st sampling interval, and just to set it to any value smaller than the 2nd sampling 
interval according to the image quality for which the image to display is asked. 

[0053] Above, although the sampling interval of the pixel array direction of an image was explained, it 
can say that it is the same as that also of the direction of gradation. For example, when R, G, and B each 
color specification gradation is what has 256 gradation, spacing of the gradation defined by this 256 
gradation corresponds to the 1st sampling interval of the above. And the sampling interval which can 
sample the gamma characteristics of a liquid crystal light valve is determined as the 2nd sampling 
interval, even if it defines the 3rd sampling interval according to the image quality for which the image 
to display is asked, it is, and it is **. 

[0054] "Spacing" of a sampling interval contains not only literal spacing in the space over which a 
certain data are distributed but sampling intervals (it corresponds to the resolution for quantization) of 
all measurable physical quantity, such as force and energy, so that clearly also from the above 
explanation. For example, suppose that the resolution at the time of carrying out A/D conversion of the 
current signal was 1mA noting that there is a certain current signal. The sampling interval in this case 
will call it 1mA. Moreover, if there is a signal which changes along with a certain time-axis, "spacing" is 
applicable also in the direction (it corresponds to the interval for sampling) in alignment with the time- 
axis. That is, in the gestalt of this operation, although the data processor 200 processed the picture 
signal, this invention is applicable also to what processes other signals (data). 

[0055] The calculation procedure of gradation correction value explained more than it was based on 
CPU84 is performed for every power up of an image display device 51 . Or it may be carried out at the 
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time of factory shipments etc. When it is what is performed at the time of factory shipments, image pick- 
up equipment 52 does not necessarily need to be built in an image display device 51. Namely, what is 
necessary is just to compute the above-mentioned gradation correction value by assembling the image 
pick-up equipment currently installed in assembly Rhine of an image display device 51, and connecting 
with the intermediate image display device 51. In this case, what is necessary is just to install so that the 
image pick-up equipment which became independent in the image display device 51 may be made to 
****** to the plane of incidence of a screen 53. Or it is a **** glass-like thing, a screen 53 is 
constituted, image pick-up equipment 52 is installed in the rear- face side of this screen 53, and it is also 
possible to photo a projection image from the rear face of a screen 53 at the time of a calibration. At this 
time, the relative position of a screen 53 and image pick-up equipment 52 is fixableby installing a 
screen 53 and image pick-up equipment 52 in one. 

[0056] Moreover, it is desirable to make the gradation correction value with which nonvolatile memory 
(un-illustrating), such as a flash memory, was asked for it by the calibration when image pick-up 
equipment 52 was that in which an image display device 51 is formed independently memorize as 
mentioned above. And as for LUTs 77-79, it is desirable to constitute from RAM and to transmit 
gradation correction value to the power up of an image display device 51 from a flash memory at each 
of LUTs 77-79. in addition, a transfer of the gradation correction value from a working memory 83 to 
LUTs 77-79 or LUTs 77-79 from a non-illustrated flash memory - facing A/D converters 74-76 - 
each output is disabled (Disable). Similarly, in case an image display device 51 indicates the image by 
projection, it is separated from the bus which a working memory 83 is disabled and is connected to the 
input of LUTs 77-79. 

[0057] - Projection display of an image Gradation correction value is remembered to have explained 
above, and when an image display device 51 performs a projection display, gradation amendment is 
made as follows to the video signal inputted by each of -LUTs 77-79. 

[0058] On the occasion of the projection display action of an image display device 51, the analog video 
signal of R [ of the image which indicates by projection ], G, and B each color is inputted into a screen 
53 at each of terminals 71-73, and a Horizontal Synchronizing signal and a Vertical Synchronizing 
signal are inputted into each of terminals 85 and 86. Moreover, a switch 81 is switched to Terminal A. 
[0059] The video signal changed into the digital data from the address supply circuit 87 according to a 
timing signal being supplied to each of A/D converters 74-76 is supplied to each of LUTs 77-79. At this 
time, the address signal the digital video signal (gradation data) outputted from each of A/D converters 
74-76 indicates it to be the thing corresponding to which pixel in the display screen it is is supplied to 
each of LLUT 77-79 from the address supply circuit 87. 

[0060] LUTs 77-79 output the video signal (gradation data) by which gradation amendment was earned 
out based on the address signal outputted from the gradation data outputted from A/D converters 74-76, 
and the address supply circuit 87 to the LCD driver 80. According to the LCD driver 80 outputting a 
driving signal to image generation equipments, such as a non-illustrated liquid crystal light valve, a 
projection indication of the image generated with this image generation equipment is given at a screen 
53. 

[0061] Although the example which makes gradation correction value of the field 8 of drawin g_5 (a) the 
gradation correction value of the field A of drawing 5 (b) on the occasion of a calibration was explained 
above, in the example of the field corresponding to 1 pixel of the arbitration in Field A, i.e., drawing ^ , 
(a), gradation correction value of either of the fields 1, 2, 7, and 8 may be made into the gradation 
correction value of Field A. Or statistics processing is performed to two or more gradation correction 
value which measures the field corresponding to two or more pixels contained to a certain specific field, 
and is acquired, and it is good also as gradation correction value of the above-mentioned specific region 
with this statistics processing result. For example, if it explains with reference to drawing 5 (a) and 
drawing 5 (b), the gradation correction value of Field A may carry out an average, a weighted average, 
or the geometrical mean, and may calculate the gradation correction value of fields 1 and 8. By 
processing as mentioned above, the effect of the noise component in the video signal outputted from 
image pick-up equipment 52 is reducible. In order to reduce this noise component further, it is desirable 
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for image pick-up equipment 52 to have the function of a noise reducer in which that example is shown 
in drawing 7 . The noise reducer shown in drawing 7 is called a round mold, and to the video signal 
inputted, the multiplier which is a frame unit can take advantaging, and is added and outputted. In 
addition, this noise reducer may consist of electrical circuits, and may realize a function equivalent to 
what is shown in drawing 7 by software processing. 

[0062] Moreover, about interpolation (processing of step SI 03 of drawing 4 - step SI 04) of the direction 
of gradation, and interpolation (processing of step SI 05 of drawing 4 ) of the array direction of a display 
pixel, nonlinear interpolation may be carried out not only using linear interpolation but using polynomial 
approximation etc. 

[0063] The procedure which computes gradation correction value by interpolating and interpolating in 
the direction of gradation in the direction of a list of a pixel in step SI 05 in steps SI 03 and SI 04 
continuously first is shown by the flow chart shown in drawing 4 . On the other hand, it is also possible 
to compute gradation correction value by interpolating and interpolating in the direction of a list of a 
pixel in the direction of gradation continuously first. 

[0064] By explanation of the gestalt of the above operation, when an image display device 51 performed 
a projection display, the example in which the data outputted from A/D converters 74, 75, and 76 are 
amended by LUTs 77, 78, and 79 was explained. It may replace with this and the function of LUTs 77, 
78, and 79 may be executed by proxy by CPU84, hard logic, CPU of an information processor 200 
which are prepared independently, etc. That is, the hard logic and CPU of the above CPU 84 or separate 
installation can carry out interpolation processing of the display unevenness property sampled by the 
2nd sampling interval, the data for performing amendment which have the 3rd sampling interval can be 
generated, and actuation which amends to the data outputted from A/D converters 74, 75, and 76 can 
also be performed on real time. 

[0065] Explanation of the gestalt of the above operation explained the example which indicates the test 
pattern of neutral gray by projection to the screen 53, using the so-called image pick-up equipment of a 
color as image pick-up equipment 52. In the above-mentioned example, if one test pattern is projected, it 
has the advantage that it can sample at a high speed since the sample data of R, G, and B3 color is 
mostly obtained by coincidence. Although the time amount which replaces with this and a sampling 
takes increases somewhat, it is also possible to use image pick-up equipment 52 as the image pick-up 
equipment of monochrome. In this case, a test pattern is not the thing of neutral gray, it switches the test 
pattern of R, G, and B monochrome serially, displays it, and should just sample each time. 
[0066] Although explanation of the gestalt of the above operation explained the example which applies 
this invention to the image display device of a projection mold, this invention is also applicable to other 
displays, image pick-up equipment, etc. For example, the case where this invention is applied to image 
pick-up equipment is explained. Image pick-up equipment has photo-electric-conversion equipment 
which carries out photo electric conversion of the photographic subject image formed with the taking 
lens with which it is equipped, and outputs a picture signal. After the image-processing circuit connected 
to the latter part of photo-electric-conversion equipment performs processing beforehand defined to the 
picture signal outputted from photo-electric-conversion equipment, A/D conversion of it is carried out, 
and it generates image data. 

[0067] Thus, the image based on the image data outputted from the image pick-up equipment 
constituted is displayed on a display monitor etc. And the image currently displayed on the display 
monitor is sampled using another image pick-up equipment, photo-electric-conversion equipment, etc., 
and the data for adding amendment to the output signal of image pick-up equipment are generated. As 
for the image pick-up equipment for sampling the display property of a display monitor, and the image 
displayed on a display monitor, at this time, it is desirable for it to be proofread strictly or to use that that 
property of whose is known. Moreover, what is displayed on a display etc. as a test pattern may be used, 
and the test chart on which the predetermined test pattern is drawn may be used. Moreover, on the 
occasion of the above-mentioned sampling, displaying on a display monitor may input into an 
immediate-data processor the image data outputted from image pick-up equipment, it may sample it, 
without carrying out, and may generate amendment data. 
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[0068] There are a digital still camera, a video camera, etc. as a device which has image pick-up 
equipment explained above. These digital still cameras and video cameras have further the Records 
Department for recording image data on storage, such as a magnetic tape and a flash memory. 
[0069] correspondence with the gestalt of implementation of the above invention, and a claim setting - 
- CPU84 - a sample data extract means and an amendment data generation means - LUTs 77, 78, and 
79 -- an amendment means the test pattern generating circuit 82 constitutes a test pattern generation 
means, and image pick-up equipment 52 constitutes [ the LCD driver 80 ] a display image momtor 
means for a status signal output means, respectively. 

[0070] . . A 

[Effect of the Invention] According to this invention, the following effectiveness is done so as explained 

above. 

(1) According to invention according to claim 1 or 13, out of the data sampled by the 1st sampling 
interval Sample data is extracted by the 2nd bigger sampling interval than the 1st sampling interval. By 
being larger than the 1st sampling interval, generating the amendment data which have the 3rd sampling 
interval smaller than the 2nd sampling interval, and amending the data before amendment from this 
sample data, based on this amendment data by interpolation processing In addition to the ability to 
shorten the time amount which the extract of sample data takes, room required for an amendment data 
storage can be made into the minimum. 

(2) According to invention according to claim 2, when amendment data are made into a look-up table, it 
can constitute from a memory device of a capacity smaller than before. 

(3) According to invention according to claim 3, since the time amount which proofreading of an image 
display device takes can be shortened, excel in operability. Moreover, since room for memorizing 
amendment data can be made into the minimum, it becomes possible to control the manufacturing cost 
of an image display device. 

(4) According to invention according to claim 4, 1 0, 1 5, or 1 6, since the time amount which 
proofreading of image pick-up equipment takes can be shortened, excel in operability. Moreover, since 
room for memorizing amendment data can be made into the minimum, it becomes possible to control 
the manufacturing cost of image pick-up equipment. 

(5) According to invention according to claim 5, since it can proofread with an image-display-device 
simple substance, it becomes easy to maintain the display engine performance in the always high 
condition. 

(6) According to invention according to claim 6, by generating the test pattern of the number ot classes 
of under the number of display gradation, and extracting sample data, the time amount which the extract 
of sample data takes can be reduced, and it becomes possible to reduce the time amount which 
proofreading takes. 

(7) According to invention according to claim 7, the image quality of the image which can control either 
at least and is displayed of shading produced in the image displayed and the irregular colors can be 
raised 

(8) According to invention according to claim 8, the portability of an image display device can be raised 
by forming a display image monitor means in an image display device or the screen for image display, 
and one. Moreover, since a display image monitor means, an image display device, or the relative 
position between the screens for image display becomes fixed, the amendment precision of data 
increases, and a clearer display image can be obtained. 

(9) According to invention according to claim 9, the capacity of memory and the width of face of an 
address bus to carry are reduced by interpolating and searching for the amendment signal corresponding 
to the test pattern which is not generated with a test pattern generation means from the result obtained 
with the test pattern of the number under of the numbers of gradation of the image to display. 

(10) According to invention according to claim 14, since the time amount which proofreading of an 
image display device takes can be shortened, excel in operability. Moreover, since room for memorizing 
amendment data can be made into the minimum, it becomes possible to control the manufacturing cost 
of an image display device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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